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Spraying in agriculture
2.5 mio t/ year pesticides



Drug delivery system – „the magic bullet“
A degradable nanocarrier that only recognizes the target cells in vivo 

Nanocarrier-mediated drug delivery in medicine

several nm
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Esca – A worldwide disease in grapevine plants

Photo taken in Rheingau (Eltville, Germany), 2018

Riesling ca. 20 years old



Esca – A worldwide disease in grapevine plants

Photo taken in Rheingau (Eltville, Germany), 2018
And Biologische Bundesanstalt für Land–und Forstwirtschaft 

Tiger-stripes on the leaves

grapes

Degradation of the trunk

Fungi live 
here!



Esca – A worldwide disease in grapevine plants -machanism

Lignin 



Esca – A worldwide disease in grapevine plants -machanism

Lignin 

Drug-loaded
lignin

nanocarrier



Esca – A worldwide disease in grapevine plants -machanism

A negative 
feedback loop for

drug delivery



The building blocks for nanocarriers come from SMS



Designing a degradable nanocarrier for plant protection

- Emulsion polymerization to encapsulate drugs

- High encapsulation (>90%), retains drug

- Enzymatic degradation by fungal enzymes

Lignin
Fungicide-loaded

nanocarriers

200 nm

Yiamsawas et al. ACS Biomater Sci Eng 2017; Thines, Fischer, Yiamsawas, Landfester, Wurm, WO2017134308 A1 

Fischer et al. submitted



Chemistry: Lignin Nanocarriers
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IN VITRO - INHIBITION OF SPORE GERMINATION AND 
GROWTH

DR. FISCHER, IBWF KAISERSLAUTERN
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Drug Delivery in Plants

First curative

treatment against

the fungal disease

Esca!

Thines, Fischer, Yiamsawas, Landfester, Wurm, WO2017134308 A1 

Esca: Fungal disease

Over 2 billion wine plants

infected – worldwide

no cure!

H2020 project

part of

Degradable nanocarrier dispersion



Degradation Mechanism in planta

Fischer et al. In preparation



Drug delivery in plants – Field trials

Thines, Fischer, Beckers, Landfester, Wurm, WO2017134308 A1 
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Field trials 5/2018 in Neustadt



BIODEGRADABLE LIGNIN NANOCARRIERS 
– REVERSE APPROACH

LIGNIN NANOCARRIERS – ALSO WORKS FOR HYDROPHILIC CARGO

Continouse phase
Cyclohexane
Dispersed phase
DMSO

Sonication Crosslinking Transfer to water



BIODEGRADABLE NANOCARRIERS BASED ON LIGNIN

BIODEGRADABLE NANOCARRIERS FOR PLANT PROTECTION
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A negative 
feedback loop for

drug delivery
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